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PROBLEM TO BE SOLVED: To obtain both a coating material composition capable of forming a coated cur 
having excellent water and alkali resistances while maintaining performances such as excellent antifouling p 
hydrophilicity, etc., equal to or higher than those of a conventional product and to obtain a coated product w 
coating material composition. 

SOLUTION: This coating material composition comprises a silicone resin and an organic metal compound 
represented by R1mM(OR2)n (M denotes at least one kind of metal selected from the group consisting of Ti 
and ZrAI; R1 and R2 denotes each the same or different kind of a monovalent organic group or a hydrogen 
and m are each 0 or a positive integer; and the sum thereof n+m is equal to the number of valence of the m> 
ZrOR1 m(OR2)n (R1 and R2 denote each the same or different kind of a monovalent organic group or a hyd 
atom; n and m are each 0 or a positive integer; and the sum thereof n+m is 2). The coated product is provid 
coated cured film of the coating material composition. 
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[Claim(s)] 

[Claim 1] Silicone resin and general formula (1):R1 mM(OR2) n (here) M shows at least one 
sort of metals chosen from the group which consists of Ti, aluminum, Zr, and ZrAl, a univalent 
organic radical or a univalent hydrogen atom of a different kind with Rl and R2 is shown, and 
m is n andO, or a positive integer. [ same or ] those totals ~ n+m — the valence of said metal M 
— being equal - the coating-material constituent containing the organometallic compound 
expressed. 

[Claim 2] The coating-material constituent according to claim 1 said Rl and/or R2 are a with a 
carbon numbers of three or more organic radical. [ whose ] 

[Claim 3] The coating-material constituent according to claim 1 or 2 said whose organometallic 
compound is Zr (C5H702)4. 

[Claim 4] The coating-material constituent according to claim 1 or 2 said whose organometallic 
compound is Zr(OC4H9)2(C5H702) 2. 

[Claim 5] The coating-material constituent according to claim 1 or 2 said whose organometallic 
compound is Ti (C5H702)4. 

[Claim 6] The coating-material constituent according to claim 1 or 2 said whose organometallic 
compound is 2(C3H70) Ti (C6H903)2. 

[Claim 7] The coating-material constituent according to claim 1 or 2 said whose organometallic 
compound is aluminum (C5H702)3. 

[Claim 8] The coating-material constituent according to claim 1 or 2 said whose organometallic 
compound is Zr (OC4H9) (C5H702)2 (C6H903). 

[Claim 9] The coating-material constituent according to claim 1 or 2 said whose organometallic 
compound is Zr (OC4H9)3 (C5H702). 

[Claim 10] The coating-material constituent containing silicone resin and the organometallic 
compound expressed with general formula (2):ZrORl m(OR2) n (a univalent organic radical or 
a univalent hydrogen atom of a different kind with Rl and R2 being shown, and m being n andO, 
or a positive integer here those totals n+m 2). [ same or ] 

[Claim 11] The coating-material constituent according to claim 10 said whose organometallic 
compound is ZrO(C2H302) 2. 

[Claim 12] A coating-material constituent given in either to claims 1-11 which contain said 
organometallic compound 0.1 to 30% of the weight to the total solids of a coating-material 
constituent. 

[Claim 13] A coating-material constituent given in either to claims 1-12 also containing an 
inorganic system filler. 

[Claim 14] The coating-material constituent according to claim 13 said whose inorganic system 
filler is an optical semi-conductor. 



[Claim 15] A coating-material constituent given in either to claims 1-14 which said silicone 
resin becomes from the hydrolyzate (part) of 4 organic-functions hydrolysis nature organosilane 
substantially. 

[Claim 16] The paint article which equipped the front face of a base material with the paint 
layer which becomes either to claims 1-15 from the spreading hardening coat of the 
coating-material constituent of a publication. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the coating-material constituent which has the 
engine performance which was [ alkali resistance / a water resisting property, ] excellent, and its 
paint article. 
[0002] 

[Description of the Prior Art] By applying to a base material front face the coating which uses 
silicone resin as a principal component, and hardening it, forming the paint film which has 
antifouling property etc. is known, and it is applied to various base materials. Moreover, when 
the mixed silicone resin of four organic functions and three organic functions is used as a 
constituent of said silicone resin, it is also known that a water resisting property will improve in 
addition to antifouling property. Furthermore, silicone resin is used as a principal component, 
following various effectiveness can be expected in the paint film which applies the coating 
containing an optical semi-conductor, hardens, and is obtained, and it is applied to various base 
materials. 

[0003] If the light (ultraviolet rays) of excitation wavelength (for example, 400nm) shines upon 
an optical semi-conductor, since the active oxygen which can carry out oxidative degradation of 
the organic substance will occur, the antibacterial effectiveness which prevent generating of the 
bacillus component represent by the deodorization effectiveness; Escherichia coli which 
decompose the offensive odor component represent by the self-cleaning effect; amine 
compound which decompose the carbon system dirt components (for example, the carbon 
fraction contain in the exhaust gas of an automobile, tar of tobacco, etc.) adhering to the front 
face into the ingredient which coated the coating containing an optical semi-conductor on the 
surface of the base material, and the aldehyde compound, and Staphylococcus aureus; an 
antifungal effect etc. be expect. Moreover, when ultraviolet rays hit the ingredient which coated 
the coating containing an optical semi-conductor on the surface of the base material, an optical 
semi-conductor is the photocatalyst operation, When the moisture adhering to the moisture or 
this ingredient front face in air is formed into a hydroxylation radical and this hydroxylation 
radical carries out decomposition removal of the organic substance which crawls water (the 
thing adhering to this ingredient front face, and thing contained all over this ingredient front 



face), there is the hydrophilic (water wettability) improvement effectiveness that the contact 
angle of the water to this ingredient front face falls, and this ingredient front face becomes easy 
to get wet in water (familiarity). From this hydrophilic improvement effectiveness, the antifog 
effectiveness that neither glass nor a mirror can bloom cloudy with waterdrop easily is expected 
in an indoor member, and the antifouling effectiveness that adhering dirt is washed by storm 
sewage is expected in an outdoor member. Moreover, there is also an antistatic function by 
photocatalyst operation of an optical semi-conductor in the ingredient which coated the base 
material front face with the coating containing an optical semi-conductor, and the antifouling 
effectiveness is expected also by this function. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles in the 
above-mentioned conventional technique. When silicone resin mainly consists of 4 
organic-functions silicone resin, or when an optical semi-conductor contains, since a paint film 
front face serves as a hydrophilic property, it is lacking in water, concordance, the cone opposite 
side, and a water resisting property, and softening of a paint film, exfoliation, etc. arise by the 
warm water trial of long duration etc., and, moreover, it has low alkali resistance. In the case of 
the mixed silicone resin in which silicone resin also contains 3 organic-functions silicone resin 
in addition to 4 organic-functions silicone resin, although a water resisting property improves, 
under a severe test condition and an environmental condition, depending on the case, softening 
of a paint film, exfoliation, etc. may arise similarly by the warm water trial of long duration etc., 
and an alkali-proof improvement is not found, either. 

[0005] Then, the technical problem of this invention is to offer the coating-material constituent 
which can form the spreading hardening coat excellent also in a water resisting property and 
alkali resistance, and its paint article, maintaining the engine performance which was 
[ hydrophilic property / the above-mentioned conventional technique, the antifouling property 
more than equivalent, ] excellent. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention person repeated various examination. Consequently, when blending the 
organometallic compound of the following specification with silicone resin, it checked in the 
experiment that a water resisting property could be raised without reducing antifouling property, 
a hydrophilic property, etc., and this invention was completed. The coating-material constituent 
concerning claim 1 of this invention Silicone resin and general formula (1):R1 mM(OR2) n 
(here) M shows at least one sort of metals chosen from the group which consists of Ti, 
aluminum, Zr, and ZrAl, a univalent organic radical or a univalent hydrogen atom of a different 
kind with Rl and R2 is shown, and m is n andO, or a positive integer. [ same or ] those totals — 



n+m - the valence of said metal M - being equal - the organometallic compound expressed is 
contained. 

[0007] In the coating-material constituent which the coating-material constituent concerning 
claim 2 of this invention requires for claim 1 of above-mentioned this invention, said Rl and/or 
R2 are a with a carbon numbers of three or more organic radical. In the coating-material 
constituent which the coating-material constituent concerning claim 3 of this invention requires 
for claims 1 or 2 of above-mentioned this invention, said organometallic compound is Zr 
(C5H702)4. In the coating-material constituent which the coating-material constituent 
concerning claim 4 of this invention requires for claims 1 or 2 of above-mentioned this 
invention, said organometallic compound is Zr(OC4H9)2(C five H702) 2. 
[0008] In the coating-material constituent which the coating-material constituent concerning 
claim 5 of this invention requires for claims 1 or 2 of above-mentioned this invention, said 
organometallic compound is Ti (C5H702)4. In the coating-material constituent which the 
coating-material constituent concerning claim 6 of this invention requires for claims 1 or 2 of 
above-mentioned this invention, said organometallic compound is 2(C3H70) Ti (C6H903)2. In 
the coating-material constituent which the coating-material constituent concerning claim 7 of 
this invention requires for claims 1 or 2 of above-mentioned this invention, said organometallic 
compound is aluminum (C5H702)3. 

[0009] In the coating-material constituent which the coating-material constituent concerning 
claim 8 of this invention requires for claims 1 or 2 of above-mentioned this invention, said 
organometallic compound is Zr (OC4H9) (C5H702)2 (C6H903). In the coating-material 
constituent which the coating-material constituent concerning claim 9 of this invention requires 
for claims 1 or 2 of above-mentioned this invention, said organometallic compound is Zr 
(OC4H9)3 (C5H702). The coating-material constituent concerning claim 10 of this invention 
contains silicone resin and the organometallic compound expressed with general formula 
(2):ZrORl m(OR2) n (a univalent organic radical or a univalent hydrogen atom of a different 
kind with Rl and R2 being shown, and m being n andO, or a positive integer here those totals 
n+m 2). [ same or ] 

[0010] In the coating-material constituent which the coating-material constituent concerning 
claim 11 of this invention requires for claim 10 of above-mentioned this invention, said 
organometallic compound is ZrO(C2H302) 2. The coating-material constituent concerning 
claim 12 of this invention contains said organometallic compound 0.1 to 30% of the weight to 
the total solids of a coating-material constituent in the coating-material constituent concerning 
either to claims 1-11 of above-mentioned this invention. The coating-material constituent 
concerning claim 13 of this invention also contains an inorganic system filler in the 
coating-material constituent concerning either to claims 1-12 of above-mentioned this invention. 



[0011] In the coating-material constituent which the coating-material constituent concerning 
claim 14 of this invention requires for claim 13 of above-mentioned this invention, said 
inorganic system filler is an optical semi-conductor. In the coating-material constituent which 
the coating-material constituent concerning claim 15 of this invention requires for either to 
claims 1-14 of above-mentioned this invention, said silicone resin consists of hydrolyzate (part) 
of 4 organic-functions hydrolysis nature organosilane substantially. In addition, "hydrolysis 
(part)" means "partial hydrolysis and/or hydrolysis" among this specification. 
[0012] The paint article concerning claim 16 of this invention is equipped with the paint layer 
which consists of a spreading hardening coat of the coating-material constituent concerning 
either to claims 1-15 of above-mentioned this invention on the surface of a base material. 
[0013] 

[Embodiment of the Invention] The silicone resin which is one of the indispensable components 
of the coating-material constituent of this invention is a component which brings fog resistance, 
the antifouling property by storm sewage washing, etc. to this film by adding a surface 
hydrophilic property (water wettability) to the coating film while being used as binder resin and 
a film formation component. Especially silicone resin does not have the gestalt limited, for 
example, a solution-like thing or a dispersion-liquid-like thing is also available for it. Although 
especially silicone resin is not necessarily limited, it is hydrolyzate (part) of a hydrolysis nature 
organosilane expressed with general formula (3):R3 pSi(X)4-p (it is here, and a permutation or 
an unsubstituted and univalent hydrocarbon group the same [ R3 ] or of a different kind is 
shown, a hydrolysis nature machine the same [ X ] or of a different kind is shown, and p is the 
integer of 0-3.), for example. In addition, as for silicone resin, in respect of a surface hydrophilic 
property etc., it is desirable substantially that p in the above-mentioned general formula (3) 
consists of hydrolyzate (part) of 4 organic-functions hydrolysis nature organosilane of 0. 
However, it is not limited to this, for example, in addition to the thing of four organic functions, 
the thing of three or less (preferably three organic functions) organic functions may be used 
together. 

[0014] Although especially limitation will not be carried out if it is the inside of the 
above-mentioned general formula (3), a permutation the same [ R3 ] or of a different kind, or an 
unsubstituted and univalent hydrocarbon group, the univalent hydrocarbon group of carbon 
numbers 1-8 is suitable a permutation the same or of a different kind or unsubstituted. For 
example A methyl group, an ethyl group, a propyl group, butyl, a pentyl radical, a hexyl group, 
Alkyl groups, such as a PEPUCHIRU radical and an octyl radical; Cycloalkyl 
radical;2-phenylethyl radicals, such as a cyclopentylic group and a cyclohexyl radical, Aralkyl 
radicals, such as 2-phenylpropyl radical and 3-phenylpropyl radical; A phenyl group, Aryl 
groups, such as a tolyl group; Alkenyl radical; chloro methyl groups, such as a vinyl group and 



an allyl group, Halogenation hydrocarbon-group;gamma-acryloxyprophyl radicals, such as 
gamma-chloropropyl radical, 3 and 3, and 3-trifluoro propyl group, Permutation hydrocarbon 
groups, such as gamma-methacryloxypropyl radical, gamma-glycidoxy propyl group, 3, 
4-epoxycyclohexyl ethyl group, and gamma-mercapto propyl group, etc. can be illustrated. Also 
in these, the alkyl group and phenyl group of a composite ease or the ease of acquisition to the 
carbon numbers 1-4 are desirable. In addition, among alkyl groups, about three or more things, a 
carbon number may be a straight chain-like thing like n-propyl group and n-butyl, and may have 
branching like an isopropyl group, an isobutyl radical, and t-butyl. 

[0015] Among said general formula (3), although especially limitation will not be carried out if 
it is a hydrolysis nature machine the same or of a different kind as X, an alkoxy group, an 
acetoxy radical, an oxime radical, an ENOKISHI radical, the amino group, aminoxy, an amide 
group, etc. are mentioned, for example. Also in these, since it is easy to prepare the ease and 
silicone resin of acquisition, an alkoxy group is desirable. Moreover, in case that whose R is the 
alkyl group of carbon numbers 1-8 applies and stiffens the coating-material constituent 
containing the ease of acquisition, the ease of preparing of silicone resin, and the silicone resin 
obtained also in an alkoxy group (OR radical; R alkyl group), it is desirable especially from 
points ~ a condensation reaction tends to occur, consequently it is easy to become a hard paint 
film. As an example of the alkyl group of the above-mentioned carbon numbers 1-8, a methyl 
group, an ethyl group, a propyl group, butyl, a pentyl radical, a hexyl group, a heptyl radical, an 
octyl radical, etc. are mentioned. Among the alkyl groups contained in an alkoxy group, about a 
with a carbon numbers of three or more thing, you may be a straight chain-like thing like 
n-propyl group and n-butyl, and may have branching like an isopropyl group, an isobutyl radical, 
and t-butyl. 

[0016] As an example of said hydrolysis nature organosilane, Monod whose p in said general 
formula (3) is the integer of 0-3, G, a tree, the alkoxysilane of each functionality of tetrapod -, 
acetoxysilane, oxime silanes, hackberry gardenia fruit runs, amino silanes, friend NOKISHI 
silanes, and amide silanes are mentioned. Also in these, since it is easy to prepare the ease and 
silicone resin of acquisition, alkoxysilane is desirable. Moreover, in case the coating-material 
constituent containing the ease of acquisition, the ease of preparing of silicone resin, and the 
silicone resin obtained is applied and stiffened also in these alkoxysilane, especially the 
alkoxysilane whose R in [ points - a condensation reaction tends to occur, consequently it is 
easy to become a hard paint film - to ] an alkoxy group (OR radical; R alkyl group) is the alkyl 
group of the above-mentioned carbon numbers 1-8 is desirable. 

[0017] Among alkoxysilane, especially as tetra-alkoxysilane of p= 0 A tetramethoxy silane, a 
tetra-ethoxy silane, tetra-n-propoxysilane, Tetra-alkoxysilane, such as tetra-isopropoxysilane 
and tetra-t-butoxysilane (also in these) It can illustrate that a tetramethoxy silane and a 




tetra-ethoxy silane are desirable etc. as organotrialkoxysilane of p= 1 Methyl trimetoxysilane, 
methyl triethoxysilane, a methyl triisopropoxy silane, Phenyl trimethoxysilane, phenyl 
triethoxysilane, 3 and 3, 3-trifluoropropyl trimetoxysilane, 

gamma-glycidoxypropyltrimetoxysilane, etc. can be illustrated. Moreover, as a JIORUGANO 
dialkoxy silane of p= 2, dimethyl dimethoxysilane, dimethyl diethoxysilane, diphenyl 
dimethoxysilane, diphenyl diethoxysilane, methylphenyl dimethoxysilane, gamma-glycidoxy 
propyl methyldimethoxysilane, etc. can be illustrated, and a trimethyl methoxy silane, a 
trimethyl ethoxy silane, trimethyl isopropoxysilane, a dimethyl isobutyl methoxy silane, etc. can 
be illustrated as Tori ORGANO alkoxy silane of p= 3. 

[0018] Furthermore, the organosilane compound generally called a silane coupling agent is also 
contained in alkoxysilane. Only one sort may be used for a hydrolysis nature organosilane, and 
it may use two or more sorts together. Silicone resin can be prepared by making it hydrolyze by 
carrying out initial-complement addition of the catalyst etc. for example, at a hydrolysis nature 
organosilane if needed [ water and if needed ] as a curing agent (part), and making it 
prepolymer-ize. although especially limitation is not carried out, if the mol equivalent ratio (H2 
O/X) of water (H20) to the hydrolysis nature machine (X) which a hydrolysis nature 
organosilane has shows the amount of the water used in case a hydrolysis nature organosilane is 
hydrolyzed (part), for example — desirable — 0.3-5 — more — desirable ~ 0.35-4 — it is the range 
of 0.4-3.5 still more preferably. Since there is an inclination which the silicone range obtained 
gels for a short time when hydrolysis does not advance enough that the above-mentioned mol 
equivalent ratio is less than 0.3, but there is a possibility that a hardening coat may become 
weak and 5 is exceeded, there is a possibility that storage stability may fall. 
[0019] Although especially limitation is not carried out as a catalyst used if needed in case a 
hydrolysis nature organosilane is hydrolyzed (part), a point to the acid catalyst which shortens 
the time amount concerning the production process of a coating-material constituent is desirable, 
as an acid catalyst, although especially limitation is not carried out, acid sol-like fillers, such as 
inorganic-acid; acidity colloidal silica, such as organic-acid; hydrochloric acids, such as an 
acetic acid, a chloroacetic acid, a citric acid, a benzoic acid, a dimethyl malonic acid, formic 
acid, a propionic acid, a glutaric acid, a glycolic acid, a maleic acid, a malonic acid, 
toluenesulfonic acid, and oxalic acid, a nitric acid, and a halogenation silane, and a titanium 
oxide sol, etc. mention it, for example — having — these — one sort ~ or two or more sorts can 
be used. 

[0020] If needed, hydrolysis (part) of a hydrolysis nature organosilane may be warmed (it heats 
at 40-100 degrees C), and may be performed. Hydrolysis (part) of a hydrolysis nature 
organosilane may be performed by diluting a hydrolysis nature organosilane with a suitable 
solvent if needed. Although especially limitation is not carried out, as such a diluent solvent 



(reaction solvent) for example Low-grade fatty alcohol, such as a methanol, ethanol, 
isopropanol, n-butanol, and isobutanol; Ethylene glycol, Ethylene glycol derivatives, such as 
ethylene glycol monobutyl ether and acetic-acid ethylene glycol monoethyl ether; A diethylene 
glycol, Diethylene-glycol derivative [, such as the diethylene-glycol monobutyl ether ];, 
diacetone alcohol, etc. can be mentioned, and one sort or two sorts or more of things chosen 
from the group which consists of these can be used. It can use together with these hydrophilic 
organic solvents, and one sort, such as toluene, a xylene, a hexane, a heptane, ethyl acetate, 
butyl acetate, a methyl ethyl ketone, methyl isobutyl ketone, and methylethyl ketoxime, or two 
sorts or more can be used. 

[0021] Although especially the weight average molecular weight (Mw) of the silicone resin used 
by this invention is not limited, its range of 500-1000 is desirable at polystyrene conversion. 
The case of less than 500 has unstable silicone resin, or when larger than 1000, there is 
un-arranging [ of the coating film being unable to maintain sufficient degree of hardness ]. In 
addition to silicone resin, the coating-material constituent of this invention contains an 
organometallic compound as an indispensable component further. The organometallic 
compound used is expressed with said general formula (1) or general formula (2). The 
hydrophobicity by the organic radical being included with the effectiveness of raising the 
crosslinking density of a paint film or raising adhesion with a base material by use of this 
organometallic compound, and the alkali-proof and waterproof improvement effectiveness are 
acquired. Warm water-proof nature can be raised according to the compound effectiveness of 
such effectiveness over a long period of time [ of a paint film ]. 

[0022] M, Rl, R2, n, and m are as above-mentioned among said general formula (1) showing an 
organometallic compound. In order to raise more the above-mentioned hydrophobicity and a 
water resisting property, it is desirable that Rl and/or R2 are with a carbon numbers of three or 
more organic radicals. The organic zirconium compound expressed with organoaluminium 
compound; general formula (14) and structure-expression (15) - (16) expressed with organic 
titanium compound; general formula (12) - (13) expressed with general formula (4) - (6), 
structure-expression (7), and general formula (8) - (11) shown below as an example of an 
organometallic compound, for example although especially limitation is not carried out; the 
organic JIRUKO aluminium compound expressed with a general formula (17) is mentioned. 
[0023] General-formula (4): Ti(0-C3H7) m4(OC2H4N2 (C2H40H))-m (m is the integer of 1-3) 
General-formula (5): Ti(0-nC4H9) m4(OC2H4N2 (C2H40H))-m (m is the integer of 1-3) 
General-formula (6): (C8H170) m Ti(OCH2CH(C2H5) CH(OH) C3H7)4-m (m is the integer of 
1-3) 

Structure expression (7) :Ti(C5H702) 4 general-formula (8):Ti(OH) m (OCH(CH3) COOH) 
4-m (m is the integer of 1-3) 




General-formula (9): Ti(0-i C3H7) R4 m R5 3-m (m is the integer of 1-3 and R4 and R5 show 
an iso stearoyl radical, an octanoyl group, an methacrylic radical, a dodecylbenzene sulfonyl 
group, a dioctyl phosphate radical, a cumyl phenyl group, a dioctylpyrophosphate radical, an 
n-aminoethyl-aminoethyl radical, an acetylacetonate radical or 2-ethyl -1, and 3-hexane 
JIORATO radical.) 

General-formula (10): (R6) 4Ti2 (R6 shows isopropyl group, octyl radical or 2, and 2-diaryl 
oxymethyl-l-butyl, and R7 shows a dioctyl phosphite radical or a didodecyl phosphite radical.) 
(R7) 

General-formula (11): (R8) Ti2 (R8 shows oxy-acetate or ethylene, and R9 shows a JIKUMIRU 
phenyl group, a dioctylpyrophosphate radical, or an iso stearoyl radical.) (R9) 
General-formula (12): aluminum(RlO) m3(Rll)-m (m is the integer of 0-3, RIO shows an 
acetylacetonato radical and Rll shows an ethyl acetonato radical.) 

General formula (13) :C10H18AlO5andR Aluminum G SOPUROPI rate general formula 
(14):Zr(R12) m4(R13)-m (m is the integer of 0-4, R12 shows a PUROPI rate radical or a 
butyrate radical, and R13 shows an acetylacetonate radical.) 

Structure-expression (15):Zr (OC4H9) (C5H702)2 (C6H903) - or Zr (OC4H9) 3 (C5H702) 
structure-expression [ (16):ZrO(C2H302) 2 general-formula (17):Zr(OH)20C (R14) ] OA1 
(OH) OH (R14 shows -(CH2)2NH2, -(CH2) 4COOH, -(CH2)12CH3, -C(CH3) =CH2, or 
-(CH2)2SH) 

Although they are not limited, when especially the loadings of an organometallic compound are 
contained 0.1 to 30% of the weight to the total solids of a coating-material constituent, they are 
desirable. 

[0024] The coating-material constituents of this invention are the various purposes of improving 
the surface smooth nature and crack-proof nature which make still higher the degree of hardness 
of the spreading hardening coat of this constituent if needed, and may also contain the filler. As 
a filler, especially limitation is not carried out, for example, can use well-known things, such as 
organic system fillers [, such as inorganic system filler; carbon black, ], such as inorganic oxides, 
such as a silica, an alumina, and an optical semi-conductor. Also in these, an inorganic system 
filler (especially inorganic oxide) is desirable especially from points, such as chemical stability, 
such as solvent resistance and acid resistance, dispersibility to the inside of silicone resin, and 
the abrasion resistance of a hardening coat. One sort of fillers may be used and may be used 
together two or more sorts. 

[0025] As said silica, especially limitation is not carried out but can use a well-known thing. As 
well as other fillers, especially limitation may not be carried out, for example, the form or 
sol -like form (colloidal silica) of fine particles is sufficient as it so that the gestalt of the silica at 
the time of introducing into a coating-material constituent may be mentioned later. As the 



above-mentioned colloidal silica, although limitation of ** is not carried out, it can use organic 
solvent dispersibility colloidal of non-drainage systems, such as water-dispersion or alcohol, for 
example. Generally, such colloidal silica contains the silica as solid content 20 to 50% of the 
weight, and can determine silica loadings from this value, in addition, the water which exists as 
components other than solid content in this colloidal silica in using water-dispersion colloidal 
silica - hydrolysis (part) of a hydrolysis nature organosilane - it can be used (added to the 
amount of the water used in the case of hydrolysis (part)) - it can use also as a curing agent of a 
coating-material constituent. Water-dispersion colloidal silica can usually come to hand easily as 
a commercial item, although made from water glass. Moreover, organic solvent dispersibility 
colloidal silica can be easily prepared in permuting the water of said water-dispersion colloidal 
silica by the organic solvent. Such organic solvent dispersibility colloidal silica as well as 
water-dispersion colloidal silica can come to hand easily as a commercial item. In organic 
solvent dispersibility colloidal silica, the class of organic solvent which colloidal silica is 
distributing Although especially limitation is not carried out, for example A methanol, ethanol 
isopropanol, Low-grade fatty alcohol, such as n-butanol and isobutanol; Ethylene glycol,' 
Ethylene glycol derivatives, such as ethylene glycol monobutyl ether and acetic-acid ethylene' 
glycol monoethyl ether; A diethylene glycol, Diethylene-glycol derivative [, such as the 
diethylene-glycol monobutyl ether ];, diacetone alcohol, etc. can be mentioned, and one sort or 
two sorts or more of things chosen from the group which consists of these can be used. It can 
use together with these hydrophilic organic solvents, and one sort, such as toluene, a xylene, a 
hexane, a heptane, ethyl acetate, butyl acetate, a methyl ethyl ketone, methyl isobutyl ketone, 
and methylethyl ketoxime, or two sorts or more can be used. 

[0026] Since the coating-material constituent of this invention makes still higher the surface 
hydrophilic property of the paint film formed by the photocatalyst effectiveness or maintains it 
for a long period of time while it obtains the various functions by the photocatalyst effectiveness 
described later, it is desirable that an optical semi-conductor is included as said filler. As an 
optical semi-conductor, although especially limitation is not carried out, its strontium titanate 
besides metallic oxides, such as titanium oxide, a zinc oxide, tin oxide, ferrous oxide, a 
zirconium dioxide, tungstic oxide, chromic oxide, molybdenum oxide, ruthenium oxide,' a 
germanium dioxide, a lead oxide, cadmium oxide, oxidization copper, a vanadium oxide, 
niobium oxide, tantalum oxide, manganese oxide, cobalt oxide, an oxidization rhodium, nickel' 
oxide, and rhenium oxide, etc. is desirable at the point that the effectiveness which promotes 
hardening (hardening at low temperature including especially ordinary temperature) of a paint 
film is also acquired, for example. Also in these, the above-mentioned metallic oxide is easily 
desirable practical at an available point, and titanium oxide is desirable also especially in a 
metallic oxide in respect of the light catalytic ability, the hardening promotion engine 



performance, safety, the ease of acquisition, and cost. In addition, when using titanium oxide as 
an optical semi-conductor, while that whose crystal mold is an anatase (anatase mold) is used, 
and light catalytic ability and the hardening promotion engine performance are [ direction ] the 
strongest and it is moreover discovered for a long period of time, light catalytic ability and the 
hardening promotion engine performance are desirable at the point discovered more for a short 
time. 

[0027] One sort of optical semi-conductors may be used, and may be used combining two or 
more sorts. In addition, it is usable if the thing used as the raw material of an optical 
semi-conductor is also the object in which the property of an optical semi-conductor is finally 
shown. If the light (ultraviolet rays) of excitation wavelength (for example, 400nm) shines upon 
an optical semi-conductor, it is well-known that active oxygen occurs. Since active oxygen can 
oxidize and disassemble the organic substance, into the ingredient coated on the surface of the 
base material, the coating-material constituent containing an optical semi-conductor the carbon 
system dirt component (for example, the carbon fraction contained in the exhaust gas of an 
automobile --) adhering to the front face The self -cleaning effect which disassembles the tar of 
tobacco etc.; the antibacterial effectiveness; antifungal effect which prevents generating of the 
bacillus component represented by the deodorization effectiveness; Escherichia coli which 
decomposes the offensive odor component represented by an amine compound and the aldehyde 
compound, and Staphylococcus aureus is expected. When ultraviolet rays hit the ingredient 
which coated the coating-material constituent containing an optical semi-conductor on the 
surface of the base material, an optical semi-conductor moreover, in the photocatalyst operation 
When the moisture adhering to the moisture or this ingredient front face in air is formed into a 
hydroxylation radical and this hydroxylation radical carries out decomposition removal of the 
organic substance which crawls water (the thing adhering to this ingredient front face, and thing 
contained all over this ingredient front face) There is the hydrophilic (water wettability) 
improvement effectiveness that the contact angle of the water to this ingredient front face falls, 
and this ingredient front face becomes easy to get wet in water (familiarity). From this 
hydrophilic improvement effectiveness, the antifog effectiveness that neither glass nor a mirror 
can bloom cloudy with waterdrop easily is expected in an indoor member, and the antifouling 
effectiveness that adhering dirt is washed by storm sewage is expected in an outdoor member. 
[0028] Furthermore, there is also an antistatic function by photocatalyst operation of an optical 
semi-conductor, and the antifouling effectiveness improves further also by this function. For 
example, if ultraviolet rays are irradiated at the paint film containing an optical semi-conductor, 
the antistatic effectiveness will be discovered because the surface-electrical-resistance value of a 
paint film falls according to an operation of the optical semi-conductor contained in this paint 
film, and a paint film front face will dirt-come to be hard further. Although it is not clearly 



checked yet by what kind of mechanism the surface-electrical-resistance value of a paint film 
falls when ultraviolet rays are irradiated by the optical semi-conductor content paint film, it is 
thought that the surface-electrical-resistance value of a paint film falls in the electron generated 
by UV irradiation and a hole acting. If the metal is supported by the front face of an optical 
semi-conductor, the photocatalyst effectiveness of an optical semi-conductor will become higher. 
Although the mechanism is not checked clearly yet, when a metal is supported by the front face 
of an optical semi-conductor, the charge separation of an optical semi-conductor is promoted 
and it is considered that it is related that the disappearance establishment of an electron and a 
hole generated by charge separation becomes small. 

[0029] As a metal which may be supported on the front face of an optical semi-conductor, silver, 
copper, iron, nickel, zinc, platinum, gold, palladium, cadmium, cobalt, a rhodium, a ruthenium, 
etc. are desirable at the point of promoting the charge separation of an optical semi-conductor 
more, for example. Two or more sorts are sufficient as one sort of metals supported. Although 
especially limitation is not carried out, as for the metaled amount of support, it is desirable that 
it is 0.1 - 10 % of the weight to an optical semi-conductor for example, and it is more desirable 
that it is 0.2 - 5 % of the weight. When the amount of support is less than 0.1 % of the weight, 
even if there is an inclination for the support effectiveness not to fully be acquired and it 
supports exceeding 10 % of the weight, effectiveness seldom increases but the inclination for 
problems, such as discoloration and performance degradation, to occur conversely has it. 
[0030] Especially as the metaled support approach, although not necessarily limited, the dipping 
method, the sinking-in method, a photoreduction method, etc. are mentioned. As a filler, the 
clay bridge formation object which inserted the optical semi-conductor between layers may be 
used. It is because an optical semi-conductor distributes in the shape of a particle between layers 
and light catalytic ability improves. If they have the shape of a sol, and the shape of a with a pH 
of seven or less sol, hardening is more excellent [ as long as the distribution to a 
coating-material constituent is possible for powder, particle powder, a solution distribution sol 
particle, etc. the thing of what kind of gestalt is sufficient as an usable filler, but / it progresses 
for a short time, and ] in convenience with this invention, when using it. 

[0031] As a dispersion medium for distributing a filler in a coating-material constituent, if 
homogeneity can be made to distribute a filler, especially limitation is not carried out but can 
use any solvent of a drainage system and a non-drainage system. As a drainage system solvent 
usable as a dispersion medium of a filler Although especially limitation is not carried out, for 
example A hydrophilic organic solvent besides a water independent for example, a methanol, 
ethanol, isopropanol, and n-butanol - Low-grade fatty alcohol, such as isobutanol; Ethylene 
glycol, Ethylene glycol derivatives, such as ethylene glycol monobutyl ether and acetic-acid 
ethylene glycol monoethyl ether; A diethylene glycol, Diethylene-glycol derivatives, such as the 



diethylene-glycol monobutyl ether; the mixed solvent of at least one sort and water, such as 
diacetone alcohol, can be used. Also in these drainage system solvents, a water-methanol mixed 
solvent is desirable in respect of the distributed stability of a filler, and drying [ of the dispersion 
medium after spreading ]. 

[0032] Furthermore, it can also be made to serve as the function of the acid catalyst which is an 
example of the catalyst used for this if needed at the time of hydrolysis (part) of a hydrolysis 
nature organosilane, using the sol of a drainage system as the above-mentioned sol-like filler. As 
a nonaqueous solvent usable as a dispersion medium of a filler, although especially limitation is 
not carried out, it can use at least one sort of organic solvents chosen from the groups which 
consist of .the above-mentioned hydrophilic organic solvent and hydrophobic organic solvents, 
such as toluene and a xylene, for example. Also in these nonaqueous solvents, a methanol is 
desirable in respect of the distributed stability of a filler, and drying [ of the dispersion medium 
after spreading ]. 

[0033] The organic solvent mentioned above although especially the filler was not necessarily 
limited, To the mixed solvent of water and a hydrophilic organic solyent in or the form of a 
sol-like filler where it comes to carry out homogeneity distribution of the filler [ whether at the 
time of hydrolysis (part) of a hydrolysis nature organosilane, it mixes to the reaction mixture, 
and ] Or introducing into a coating-material constituent is desirable in respect of the film 
formation nature of this constituent, and the simplification of a production process by mixing 
with the silicone resin generated after hydrolysis (part) of a hydrolysis nature organosilane. 
However, it is not limited to this. For example, a fine-particles-like filler may be introduced into 
a coating-material constituent by making it distribute directly in silicone resin by the disperser. 
[0034] While securing the smooth nature of the front face at the time of applying a 
coating-material constituent to a glass base material etc. and glossiness, and the transparency of 
a paint film as a filler Even if put on the bottom of a severe friction condition, in order to obtain 
the paint film which demonstrates sufficient abrasion resistance and lack of the filler from a 
blemish and the paint film front face by wear on the front face of a paint film cannot generate 
easily, that whose first [ an average of ] particle diameter is usually 10-30nm is desirable. When 
the first [ an average of ] particle diameter of a filler is less than lOnm, the effectiveness of 
raising the reinforcement and surface hardness of a paint film is weak, the abrasion resistance of 
a paint film is inferior, and there is an inclination which becomes, or a filler tends to be missing 
from a paint film front face with wear, and becomes that it is easy to get damaged. On the other 
hand, if it exceeds 30nm, there are inclinations — the transparency with a perfect paint film in 
which the smooth nature on the front face of a base material and glossiness are lost is hard to be 
acquired (a part of light which penetrates a paint film diffuses, and the phenomenon which 
becomes cloudy a little occurs) — and it is unsuitable for the glass base material for which 




surface smooth nature and glossiness, and an insurance top and fog resistance are needed 
[0035] Moreover, 10-200nm of mean-dispersion particle diameter of the filler in the condition 
of havmg distributed in the coating-material constituent is 10-100nm more preferably When the 
mean-dispersion particle diameter of a filler is less than lOnm, the effectiveness of raising the 
reinforcement and surface hardness of a paint film is weak. If the abrasion resistance of a paint 
film 1S mferior, there is an inclination which becomes, or a filler tends to be missing from a 
paint film front face with wear, and becomes that it is easy to get damaged and it exceeds 
200nm There are inclinations - the transparency with a perfect paint film in which the smooth 
nature on the front face of a base material and glossiness are lost is hard to be acquired (a part of 
light which penetrates a paint film diffuses, and the phenomenon which becomes cloudy a little 
occurs) - and it is unsuitable for the glass base material for which surface smooth nature and 
glossiness, and an insurance top and fog resistance are needed. 

[0036] Although especially limitation is not carried out, it is desirable that the weight ratio of 
the filler to the amount of condensation-compound conversions of silicone resin is solid content 
criteria, and are a 0.1 <. filler / silicone resin <=4 for example, as for the loadings of a filler it 
is more desirable that it is a 0.2 <= filler / silicone resin <=3, and it is still more desirable thai it 
is a 0.5 <= filler / silicone resin <=2. When there is an inclination for the addition effectiveness 
of a filler fully to be hard to be acquired if the above-mentioned ratio is less than 0 1 and 4 is 
exceeded, there is an inclination for becoming easy to generate a crack and the paint film engine 
performance to fall. Especially as an approach of making homogeneity distributing a filler in a 
coating-material constituent, it is not limited and the various usual distributed approaches using 
[ for example, ] a homogenizer, DISUPA, the paint shaker, the bead mill, etc. can be used 
[0037] Drying temperature of the dispersion medium after spreading is not carried out, either 
but especially limitation should just set it up suitably according to the class of dispersion' 
medium, the surface hardness of the paint film for which it asks, abrasion resistance, etc The 
coating-material constituent of this invention does not need to contain a curing catalyst when 
using the thing of at least three or less organic functions of the silicone resin of one to 4 organic 
functions. Moreover, although a curing catalyst does not need to be included when only the 
thing of four organic functions is used as silicone resin and it carries out heat hardening By 
promoting the condensation reaction of silicone resin, hardening of a spreading coat can be 
promoted or a curing catalyst can be further included if needed for the purpose of making it 
harden also in ordinary temperature etc. Although especially limitation is not carried out as a 
curing catalyst, for example Alkyl titanates; tin octylate, Carboxylic-acid metal salts, such as a 
dibutyl tin JIRAU rate and dioctyl tin dimaleate; Dibutyl amine-2-HEKISOETO 
Carboxylic-acid quarternary ammonium salt, such as amine salts; acetic-acid 
tetramethylammonium, such as dimethylamine acetate and ethanolamine acetate; Amines, such 



as tetraethyl pentamine, Amine system silane coupling agents, such as 
N-beta-aminoethyl-gamma-aminopropyl trimethoxysilane and 

N-beta-aminoethyl-gamma-aminopropyl methyl dimethoxy silane; P-toluenesulfonic acid, Acids, 
such as a phthalic acid and a hydrochloric acid; Aluminium compound; acetic-acid lithiums, 
such as an aluminum alkoxide and an aluminum chelate, Alkali-metal salts, such as potassium 
acetate, a formic acid lithium, sodium formate, potassium phosphate, and a potassium 
hydroxide; Tetra-isopropyl titanate, Titanium compounds, such as tetrabuthyl titanate and 
titanium tetra-acetylacetonate; halogenation silanes, such as methyltrichlorosilane, 
dimethyldichlorosilane, and a trimethyl monochloro silane, are mentioned. However, if effective 
in the promotion of the condensation reaction of silicone resin other than these, there will be 
especially no limit. 

[0038] When the coating-material constituent of this invention also contains a curing catalyst, 
the amount is solid content criteria and is 5% or less more preferably 10 or less % of the weight 
to the amount of condensation-compound conversions of silicone resin. If it exceeds 10 % of the 
weight, the storage stability of a coating-material constituent may be spoiled. By what is done 
for the ordinary temperature neglect of whether it heats at low temperature 100 degrees C or 
less (a curing catalyst is used when only the thing of four organic functions is used as silicone 
resin), the functional groups (for example, X radical, X radical and X radical, an OH radical, an 
OH radical, an OH radical, etc.) which silicone resin has carry out the condensation reaction of 
the coating-material constituent of this invention, and it forms a hardening coat. Therefore, such 
a coating-material constituent is hardly influenced of humidity, also when hardening in ordinary 
temperature. Moreover, if heat-treatment of 100 degrees C or more is performed, a condensation 
reaction can be promoted and a hardening coat can be formed (when only the thing of four 
organic functions is used as silicone resin, even if it does not use a curing catalyst). 
[0039] In addition, additives, such as a leveling agent, an ultraviolet ray absorbent, a metal 
powder, glass powder, an antimicrobial agent, an antioxidant, coloring matter, a pigment, and an 
electric conduction agent, may be contained in the coating-material constituent within limits 
which do not have a bad influence on the effectiveness of this invention. The coating-material 
constituent of this invention can be diluted and used with various organic solvents if needed 
from the ease of handling, and may be diluted with this organic solvent. The class of organic 
solvent can be suitably selected according to the magnitude of the class of organic radical which 
each component of silicone resin has, or the molecular weight of each component of silicone 
resin etc. Although especially limitation is not carried out, as such an organic solvent, for 
example A methanol, Low-grade fatty alcohol, such as ethanol, isopropanol, n-butanol, and 
isobutanol; Ethylene glycol, Ethylene glycol derivatives, such as ethylene glycol monobutyl 
ether and acetic-acid ethylene glycol monoethyl ether; A diethylene glycol, Diethylene-glycol 



denvatives, such as the diethylene-glycol monobutyl ether; It reaches. Toluene, a xylene a 
hexane, a heptane, ethyl acetate, butyl acetate, A methyl ethyl ketone, methyl isobutyl ketone 
methylethyl ketoxime, diacetone alcohol, etc. can be mentioned, and one sort chosen from the' 
group which consists of these, or two sorts or more can be used. Especially a limit does not have 
a dilution rate in an organic solvent, and it should just determine a dilution rate suitably if 
needed 



[0040] Especially limitation is not carried out but the method of manufacturing the 
coating-material constituent of this invention should just mix each component using a usual 
approach, equipment, etc. With the gestalt of each component at the time of introducing into a 
coating-material constituent, in itself, the shape of a solid-state, such as liquids, such as a 
liquefied thing, and a solution which comes to dissolve in a solvent, dispersion liquid which it 
comes to distribute in a dispersion medium, and fine particles, etc. is not asked, and especially 
limitation is not carried out. When introducing each component in the form of a solution or 
dispersion liquid, as the solvent or a dispersion medium, the mixture of water an 
above-ment.oned organic solvent, or a water and an above-mentioned organic solvent can be 
used, for example. Moreover, each component may be added separately, or all components may 
be mixed [ since two or more components are mixed beforehand, it may mix with the remaining 
components, or ] to coincidence, and especially limitation is not carried out about the addition 
mixed stage, etc. 

[0041] Especially the approach of applying the coating-material constituent of this invention is 
not limited, and can choose the various usual methods of application, such as brush coating a 
spray coat, immersion (it is also called dipping and a DIP coat), a roll coat, a flow coat 
(flow-coating painting method which pours and paints a coating from the upper part of the 
painted part of a base material), a curtain coat, a knife coat, a spin coat, and a bar coat. About 
the hardening approach of the paint film of the coating-material constituent of this invention 
especially limitation is not carried out that what is necessary is just to use a well-known 
approach. Moreover, especially limitation is not carried out but the temperature in the case of 
hardening can also take the range where ordinary temperature - heating temperature is large 
according to hardening coat engine performance, a filler, the thermal resistance of a base 
material, etc. for which it asks. 

[0042] Although organic and inorganic cannot be asked, but various base materials can be used 
as a base material (it is also the base material used for the paint article of this invention) with 
which the coating-material constituent of this invention is applied and especially limitation is 
not earned out, glass, a metal, plastics, etc. are mentioned, for example. These base materials 
are good to front-wash in order to enable it to form a paint film in homogeneity in the case of 
paint, or in order to raise adhesion with a paint film. As the approach, although especially 



limitation is not carried out, alkali cleaning, ****-ized ammonium washing, plasma washing, 

UV washing, etc. are mentioned, for example. 

[0043] 

[Example] Hereafter, an example and the example of a comparison explain this invention to a 
detail. Among an example and the example of a comparison, unless it refuses especially, the 
"section" expresses the "weight section" and "% of the weight" is expressed all"%" of all. 
Moreover, by GPC (gel permeation chromatography), using HLC8020 of TOSOH CORP. as a 
measurement model, with standard polystyrene, molecular weight creates a calibration curve 
and measures it as the reduced property. In addition, this invention is not limited to the 
following example. 

The coating solution was obtained by adding the methanol 356 section to the <example 1> 
tetra-ethoxy silane 208 section, mixing the water 18 section and the hydrochloric-acid 18 
0.01-N section further, using DISUPA and mixing. Silicone resin (A) was obtained by heating 
the obtained liquid in 60-degree-C thermostat for 2 hours, and preparing weight average 
molecular weight to 950. 

[0044] Next, it added so that a weight ratio might serve as 21% of solid content in 
gamma-glycidoxypropyltrimetoxysilane (B) and might serve as the 8.47 section (weight ratio 
A/B of a solid is 10 by condensation-compound conversion), the titanium oxide hydrosol (C), 
and (the first [ an average of ] particle diameter of 20nm) this silicone resin (A) with 1.0 on the 
solid content criteria of an optical semi-conductor / all silicone resin (condensation-compound 
conversion), and it diluted with the methanol and the basic coating material was obtained so that 
total solids might become 5%. The coating-material constituent was obtained by adding Zr 
(C5H702)4 3% to a basic coating material as an organometallic compound (D) and a ((D) 
component) to this. The paint article was produced by painting to a glass base material by the 
spin coater, after leaving this for 1 hour, and calcinating at 300 degrees C. 

[0045] In the <example 2> example 1, except adding Zr(OC4H9)2 2 (C5H702) instead of Zr 
(C5H702)4 as a (D) component, the same actuation as an example 1 was performed, and the 
coating-material constituent was obtained. Subsequently, the paint article was produced by the 
same approach as an example 1 using this coating-material constituent. 

In the <example 3> example 1, except adding Ti (C5H702)4 instead of Zr (C5H702)4 as a (D) 
component, the same actuation as an example 1 was performed, and the coating-material 
constituent was obtained. Subsequently, the paint article was produced by the same approach as 
an example 1 using this coating-material constituent. 

[0046] In the <example 4> example 1, except adding 2(C3H70) Ti (C6H903)2 instead of Zr 
(C5H702)4 as a (D) component, the same actuation as an example 1 was performed, and the 
coating-material constituent was obtained. Subsequently, the paint article was produced by the 



same approach as an example 1 using this coating-material constituent. 

In the <example 5> example 1, except adding aluminum (C5H702)3 instead of Zr (C5H702)4 
as a (D) component, the same actuation as an example 1 was performed, and the 
coating-material constituent was obtained. Subsequently, the paint article was produced by the 
same approach as an example 1 using this coating-material constituent. 

[0047] In the <example 6> example 1, except adding a silica methanol sol (trade name: a 
methanol silica sol, the Nissan Chemical Industries make, particle size of 10-20nm) as a filler 
component, so that a weight ratio may be set to 1.5 on the solid content criteria of a filler / all 
silicone resin (condensation-compound conversion), the same actuation as an example 1 was 
performed, and the coating-material constituent was obtained. Subsequently, the paint article 
was produced by the same approach as an example 1 using this coating-material constituent. 
In the <example 7> example 1, except adding Zr (OC4H9) (C5H702)2 (C6H903) instead of Zr 
(C5H702)4 as a (D) component, the same actuation as an example 1 was performed, and the 
coating-material constituent was obtained. Subsequently, the paint article was produced by the 
same approach as an example 1 using this coating-material constituent. 

[0048] In the <example 8> example 7, except adding Zr (OC4H9) (C5H702)2 as a (D) 
component (C6H903) 10% to a basic coating material, the same actuation as an example 7 was 
performed, and the coating-material constituent was obtained. Subsequently, the paint article 
was produced by the same approach as an example 1 using this coating-material constituent. 
In the <example 9> example 8, except having not added at all the 
gamma-glycidoxypropyltrimetoxysilane which is the (B) component, the same actuation as an 
example 8 was performed, and the coating-material constituent was obtained. Subsequently, the 
paint article was produced by the same approach as an example 1 using this coating-material 
constituent. 

[0049] The coating-material constituent produced like the example 1 was painted like the 
example 1 except adding Zr(OC4H9)3(C5H702) 2 as a <example 10> (D) component. 
The coating-material constituent which produced ZrO (C2H302)2 like the example 1 as a 
<example 11> (D) component except adding 5% to a basic coating material was painted like the 
example 1. 

[0050] In the <example of comparison> example 1, the paint article was produced by the same 

approach as an example 1 except painting this basic coating material to a glass base material, 

without adding an organometallic compound at all to a basic coating material. 

The following approaches estimated the paint film engine performance of the paint article which 

is beyond [evaluation of the paint film engine performance], and was made and obtained. 

: (Water resisting property) It was immersed into every base material degrees C [ 60 degrees C ] 

warm water (the water to be used is ion exchange water), the paint film was taken out 24 hours 



after, it was left after desiccation for 1 hour, the paint film front face was rubbed with gauze, 
visual observation was carried out about generating of a blemish, and exfoliation of the film, 
and the following criteria estimated. 
[0051] 

O : there is no blemish and exfoliation of the film is also nothing. 
O : — a blemish ~ with [ it is few and ] no exfoliation of the film. 
**:Itisa****a little [ of a blemish many and the film / exfoliation ]. 
x: Exfoliation generating of the film. 

: (Alkali resistance) After being immersed in 1 N-NaOH water solution and taking out and 
drying [ rinsed and ] a paint article 24 hours after, with gauze, the paint film front face was 
rubbed, it exfoliated, the existence of a paint film and the film got damaged, the sex was 
observed visually, and the following criteria estimated. 
[0052] 

O : film exfoliation, a blemish, etc. are completely nothing. 

O : film exfoliation is nothing although 1-2 blemishes are generated. 

**: A blemish occurs and it is just before film exfoliation. 

x: Many blemishes are generating and film exfoliation. 

: (Resolvability of the organic substance) Oleic acid was dropped at the constant-rate (0.2 cc) 
paint film side, and oleic acid was wiped with a damp towel after 1-hour neglect, and it dried 
and considered as the test piece. Ultraviolet rays (about 1 mW/cm2) were irradiated at this, the 
contact angle over the water on the front face of a paint film of 12 hours after was measured, 
and the following criteria estimated the resolvability of the organic substance. 
[0053] 

O : measurement impossible (**0 degree) 

O :5-degreeor less **:5-degree ** - 15 degreeor less x:15-degree ** (abrasion resistance = 
rebound ace court nature) : the abrasion test was performed by contacting a canvas cloth to the 
painted surface of a paint article, and carrying out both-way sliding (load 100 g/cm2, stroke 
100mm) 1000 times using a traverse type abrasion tester. And the generating degree of the 
blemish on the front face of a paint film was observed with the optical microscope after the 
abrasion test. The criterion is as follows. 
[0054] 

O : with no blemish. 

**: Several blemishes per two occur 1cm. 

x: Many blemishes occur. Those with exfoliation. 

An evaluation result is shown in Table 1. 

[0055] 



[Table 1] 
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[0056] All, compared with the example 1 of a comparison, examples 1-9 were maintained more 
than the EQC, and the resolvability of the organic substance with an optical semi-conductor and 
abrasion resistance had a water resisting property and alkali resistance good [ examples ] so that 
it might see to Table 1. On the other hand, compared with the examples 1-9 which added the 
organometallic compound, the example 1 of a comparison which did not add an organometallic 
compound was lacking in a water resisting property and alkali resistance, and exfoliation of the 
film generated it. 
[0057] 

[Effect of the Invention] The coating-material constituent of this invention can form the 
spreading hardening coat excellent also in a water resisting property and alkali resistance, 
maintaining the engine performance which was [ hydrophilic property / elegance, the 
antifouling property more than equivalent, ] conventionally excellent. It is excellent also in a 
water resisting property and alkali resistance, maintaining the engine performance which was 
[ hydrophilic property / the antifouling property more than elegance and an EQC, ] 
conventionally excellent, in order to equip the paint article of this invention with the paint layer 
which consists of a spreading hardening coat of the coating-material constituent of 
above-mentioned this invention. 
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TfcWtefc «fc o T (±^S^*ai^lc J: 0 Rttdtt 
[0005]fit. *«BBW||«Hi. ±te^*s»i: 

[0006] 

[atB**swafcft<o^S] items £fi?&-ti>*: 
y\siSy£T%mfe<nim&m<t&toi:Wi-£W£. Rfe 

#«UItf>iiw&s 1 (cflift 3-t * y^ttfflfi»i. 5/ 'J 

3-yi^'yi;, -ft* ( 1 ) : R 1 m M (OR 2 ) 
„ (iut. MtiTi. A 1 . Z r j3«fct^Z r A 1 tfh 

%hm^miftitz'y+i:<ti>incr)<km*^v, r> 
fc «t r 2 u h-4 fcujweo i m<o^nmz 

[0007] *%wwffi%%. 2 tc«i> a-x-f y mm. 

AftCfiV % ffiifiR 1 fcti R 2 jWWHR 3 & 

-Lotf USX* S . ##$J*>W*]H 3C«i3-f^ 
±BB*fWf*>tt*JR 1 4 fcli 2 (zft S 3 

r (C 5 H 7 0 2 ) 4 T'£>S. 4:XnmMtfl4lZfl(&a- 

f - 4 y ymmmi. jjE*«w<oa»*fl 1 * £t± 2 k 

WZr (OC 4 H 9 ) 2 <C 6 H 7 0 2 ) 

[0008] 5 (cffii 3 -r <r y ^Wffl 

AMU. ±ia*% B ^o»*)S 1 ifctt 2 fcffi* 3~r -r 

y^iuwwcjsv^r, ifne^sDS&JB^-^^T i <c 
6 h 7 o 2 ) 4 x-hh . npt 4 y. 

-7M y^»fflBS;^*5v%T. fflE^a^S-fb^j** 

(C 3 H 7 0) 2 Ti (C 6 H 9 0 3 ) iVfoh. *WH<7M 

*jii t^(±2^^&3-r-fy^«fflB£Wcfcv^r. 



fTEtW^IMfc*** 1 a 1 ( C 5 H v 0 2 ) ,-c** . 

[0009] xminrnxms (ca« 3-7- -f y^»*a 
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*»4>WfcW*U*. ±IB^ISl~8cOT^^ScO* 
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Hfc«<9) : Ti (0-i C3H 7 )R« . R5 (mtil-3 
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HR« (10): (R6) 4 Ti(R7) 2 ( R6(i>f vrotf^ 

l-/t*i**U R 7 (iv5f^^^X7r-f 

HR^ (11): (R«)Ti (R9) 2 ( R8(i^-dfxT-feT- 

o^X y x - b2£ fell A V Xt^T 

o^f;l^?r^. ) 

HR5U12) :Al(R»o). (R" ) 3 .« ( m(i0-3 C7)S 
|^:T^) , ). R'^iT-bf-^T-bh^-haSr^t. R 1 1 

t , , ^ixf-j/KT -fe h -f - h ) 

7^ 5 4^<l 3 ) : C 10 H 18 A10 5 • R TVPS-^Ai^ V7' 

-«3t(14) :Zr(R 12 ) B (R 13 ) 4 - 0 (m(i0-4WS 
R 1J «TOtU-hS*it«7'f-W-hS^ 
^L. RisiiT-fef-^T-feM— hSSr^-t. ) 
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(0C 4 H 9 ) 3 (C 6 H 7 0 2 ) 

ffl&H (16): ZrO(C 2 H 3 0 2 ) 2 

— (17): Zr(0H) 2 0C(R 1 «)0Al(0H)0H (R»«{i- 
(CH 2 ) 2 NH 2% -(CH 2 ) 4 C00H . -(CH 2 ) 12 CH 3 . -C(CH 3 )=CH 2 
^?t(i-(CH 2 ) 2 SH £^-f) 

-f ^ y rmwm^m&tt c*r l 0 . 1 ~ 3 0 s*% 

[0024] *JJ«©3-f 4 v-^ttilJjScftti, £«(c: 

dtl^O^Tfc. *i«UR7^5- <«rfc*S«HMI: 
ft) fr\ Mi^Jtt • W»tt*0)4lS£W3c£tt. y'J3- 
yi/^+V)iHB!tt> »<fcl!!»OilB#«tt«<OjiR36»4> 

2WaLh»fflLT*»J:v». 

[0025] miK^ U * fc t T J±. W(clH£U3*vr. 
fc OfcflUB-C* 6 . 3 -f - -r >"?'ttfflj£ft£^A 

ftWLVt?u4?)VWffi%X'Z&. HRK. Clc7)J: d&n 
o>f ^v-y^tt, EJfrfti: LT<O^U^S:2 0~5 0 

lt& 9. c ^y*E£*fcifc£"C 
tcii. ^rjo^f yfris»**\zmm\m<otfLftt tx 

ttEthMt. m*ftM'&*>Vif;i/7Vcr> (gfcfr) to 
*4WW£ttJH"C& 6 ( <»#) flD*#»O|£<0*<Di!gJfl 

*cio*$<i6> tile ?-^ivymmM<m. 
texmrntwrnt* z t x-mmzmm-tz z t tfx- 

tv^<r>wmimmv^-tvm ■, x*uy^y o-jk 

xf-i^y^y 3-/n=y:/f-/Px-7^K it&xf-i^y 



tyyf^x-f^oy'xfi/y/'j 3-/t*B»* ; 
tfffflLT. h/Pxy, 'vSMJ-y. +<T9V* 

^fy/f^y-hy. ^f-yux^^h^-df-^A^ia 
t, l < t± 2 wjLht>«mr s - 1 #-t-£ £ . 

[0026] *»3-f 4 y^TOIftSftli* tkX'ft 
K&msmhgklzJ:&&fflffifeZft&tbi>lz. 

&\ K-fk^. 1Mb*, K-fbv/i-nx^A. mt^y^x 

ay. mc=n^vv^ mtwtJ*. rn.it- v-tr^ m 
■m) x-hz^nzm^huw. ffl&m&azxmfc 

(8atttlfc& t ikt>3S<. t*^^W^3K-r^»kfct>^. 

[ o o 2 7 ] iaa»fflvvrt>j:vtu 2 

tf. 4 00 nm) <T>% KWWk) tfWtb hfflmmtf 

^thztM^x-hb, mmmn^m^mtL 
xftm-thzttfx't&fztb. ftmrnztt-rh?- 
=r4 yytfm&nimtfcommizri-T < yy\^t$m 
izu . znmmizttm vtz^-^ym^ixWL^ (tztx. 

ft. T)Vt t H-ft^«fc:Yt«3ti.*atfU«^Sr4M)W6 
^, ^^i*5:-ir*-ri»3-x^>'^«»^ftSr««^ 

mwt^(ommwmx\ ^^^ttzitmtmm 
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two. mtt®mmizittf-&*cr>&Mm i i&TLzt$i 
mmmmzmn mm*-) *?-t<%ht^om*& 

tzmnm*tz x^xmftztiz mm&wm £ n 

[0028] $ fefcfcL 3t*««^)3K««^fflfc:a: 

now-* t . *i**¥*fl«>fiuHK:J: o 

ixT , i£it3«*£ fctiShJc < . 
ttKCXttlfcHffiltd tab i: * . if<0«t 3 Sr.* *-XA 

fiTvvfirn**, XmmWcJ: OifeJfcLfc*? fctf-A' 
iWffiti £ k Ttti^HHSfSttftW* «, <n t # 

[0029] ft¥*fftt)4tailcSttLT «fc V^«k LT 
{i. ^kitf. IB. IB. ft, ->y^K S&\ 

tnx. x^mmzttL. o. i-ioii%tj>i.c 
t^K, o. 2^5mm%x'bhzttf£*)ft& 

Lv*. jfi84**0. 1 

iz'fthtitc^mfotfbK). 1 0M»%5rfitTffl^LT 

[0030] ^JS^ffi^^ffii: LTli. WfcRJ&f&fc 
S. y < y-b LXii. #¥#tt*Jliafc:»Atfctt± 

[003 1] y <y7ttW8M*\z%<& 



RsaiSti*^**, ?tkx.{f. *J)MBW>fl!L ffi*tt?rtt 

mtmtta. y?y-;k x^/-;k -fyroA- 

y-;K n-7*y-/K yy^ y-jum^iSMMH 
-/l^yT'fvl'X— x/K Higx^-wy^U rj-zl^y 

0yj?%< b i> 1 8t*k<oa^8i*fll^5 

[ 0 0 3 2 ] £ fete. .hEWHR? < y-b LX*Jk<T> 

hyuy, *^u>mnB*mm®mbfrh%&%$cr> 
^i)^m\ftitz^< b h i mn^wmim^izb 
tfx-% h . in^^p^cjfijWKo+Tfc . y ^ y-^ 

y 4 5-<oiMR3c€ttk , fft^04MWSE0«aitt 
[00331 7^ WKRffi3*t4*>»fC«!5rV^ 

io**IWtt*;w^yv'5^<o (SB7» Jn*4M»«fc, ± 
&Ll,t:i/V=i->Ui;>bm.tt&Zbl,z£'?X. 3- 

H^$n^vn ^kitf. ®Wlk<n>y <t y-£ftf&®X' 
isVa->UiJyWzm&ftttiZ-*t&ZbX'3-7- < v 

[0 0 34] 

ttt , ttiK0»!8tttW«'r4 bbhlz. 

SI 0 — 3 0nmOkoa<$?£U\ 7^5- WF%- 
V,';) ,#fiH3@#>l 0nm*|S/il:, ^JSc7)5fiK^a®®«Sr 

^t J ^-r<=5:o^ > )-ri>«|6]* i J)^». m^T. 30nm5r 
iBi. «» b , «tr«Bf<0¥«tt*J <t Wf^tt^ish.* . 
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[ 0 0 3 5 ] *fc , 3— f 4 ^^HfflJ«ft«f t=4Mft Lfc 
WC»7 < L< « 1 0 

~200nm, J: 9#F4 t<(il 0~1 0 0 nmX"t> 
h. 7 4 ^-WflMMRfima** 1 0 n m*i(|rt£fc . Ift 

mmtfim*). mm*?-? mmzx^y* 

0. 2 00nmSrfii4t, 3£»*Hi«9 J Fi»tt*Jj:tf3l£ 

[0036] 7 4 5-«oE£*±. ttlcR}Ett3:H$rV> 
fck*tf, y'j3-y^yy«i^ft«i«t: 
*W4 7 * 0. IS 

7 4 V—/ i ^)^—>V i JV^AXhhZ. } tim^. L 
<, 0. 2^7 -f 5-/v-Urj->-lxi/yg3T-S>l.«r 
k*«J:"9»*U<. 0. 5S7< 
ys2TS>s;i:* 5 §f>t:if4^\ ±IBJt***0. l 
*»Kf k. 747 -«aSft«&«)6^i-fc» fefifc < v M« 
[tQ^fcO. ±fc. 4 k. ?5v?4«»tW 

3— r-f >-^ttfflj£ft4«-fc7>Sfc3Ht2>:fra;k LT 
U\ t#OS5g£fl.?»*><7)-eU:3r<. fck*.{f, rt*5**- 

**Jfl^fc»*^#«4MK#i£*fl§v** £ k tfX'% h . 
[0037] ^fli^c^}J-«m<OiaftSJgt>!»tcRB^{i$ 
ft*. FJrMSft&iiitcO^miJK. fflfl* 

v^awawa, i~4ttgo>-'jrj-yi^v r >'tfoa% 

Bfco 1 co^*£ ffl v t fflftMb § h 

JC^{Ejt-Ti> £ k J: oTtt^BWM^ft*(EaS*fe 
9 SfflTt flWfc $ "5 4 B WMfWcfc t *C . 

tt, ttfciB£Ii3*i&VuP. tit Hi. T)V*)V+?y 



)vr s y- 2 y x- h*f* f y f s -t? f;.- t . : . 

--7AJS ; f b5lf/Kyj' = yfi07iyS 1 N- 

7^, N-^-7S7if/P-r-7S77nt;Mf 
/I'W h#yy5yf<075y^y7y*77'jy/ 



JW ; P-h;l^xyx^y|g, 7?/l^. «K«oift 

a, HHUf"7A. usth'j^ uyi^'jw, 
tki?^ u *?j>m<nT)Vi] u&wb ■, -r h 7 4 y rot: 

;Wf-?*-K -rh77»H-:?*-K f^-^Af 

/L-h'Jy*oo>-7>\ y7f;^noy5y, MJ> 
^-/i^ y^noy7 y ^coy n n y Wbiy 7 ^§B***^f 
£>ft&. L*>U -I ft soften, ^'jn-y-l^^'ycoiffi 

[0038] *«bho3-t- 4 yfttmsmfimtfm 

^X0»^ft^*«»*tc«L. »4 t<«i 1 0*»% 

&m<h& . *»w<03-^ -f y^wfifi^i. i o o 
oHitoHif) wmfem&LxwMmtwm- 

ffi&X'Wit-fZ t * tc t «flE<0»«*H k A k'glt'Sr 

^. i oo°ca±<vtomm*ftz.tf. (y'ja 
^•rsik^T'^a. 

[0039] =5rt>. yym. mmmm. ±m 
», #7*&\ fitiRpj. iwfcwjtjw, a*, as, mm 

ftX'3-T-4y7 r tfffif$Mll l Z'£3.ixX^Xi>J:^. 

^yn-yvjy^mt^'th^mm 
comm. ^u3-vi/^y«o#^o^ac7) 

(f» j<?y-/K x^y-;U, >f y/nyv-zl', n- 

^-x.^-lsyfya-tv^ ifl/y/ij3-M77f 
/Wx-tvK itiif l/y/ij 3-;R7if /H-f 
;^>x^l/^Uri-yMBMM*c ; y'xfl/y^'j3- 
fi? 1 »'V'x^- y y v a -/ut y 7*f-;Px-f^<0 i^'x 
^uyy^o-)vmm-W; HXX/^ h;ny, df^P 

k^t't. ^iiA»*^^ri.PJ: , 9a{fn7tiat>L<Ji 
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2n&,±zmm-f h z t &x-% & . ^mmx-^wm 
<&imizmmiz%<. xmizmtxmim&zm'&Vife 

[0040] *&wco3-7- < yyttmmmzmm?& 

cr>hco^ ®miz®MLx%z>mm. ft&mwz-ft&t 

\,zmmt zti*^. t mm t tzii^mm^m x-m 
x-thm^, ^(^mnttz\t^WMtvx\i. tzt*. 
(f. iM^mmm. &tz\±. *t±.m<ry%mmm 
t^m^^mmx-^h. #e»«±. wmizwm 

^xfre>m*)cDmtttm,arLKK>. ^^mmzw^ 
Ufc k> ix *> x < . tcvmn^m-scv&fwmz^x t 
mzmznizti*^. 

[oo4i] *%pfi<o-3-7- < yrmmfSMzms-th 
1m** mizmfezti&i><?>xn%<. tztux, m% 

o) . a— /l^-K 7D-3-f 

«. . «wi«3-f < yrwmtoinmmomt 

[0042] *&Wcr>a~ f < y?tt&$LWmfii%iX 

z>m& <.*$twcr>w.mshizm^t>tiz> : &tix'hi>&) t 
mcomzmm z m-izm^x £ s d t-t & , ztz 

[0043] 



TJK7- (80 <7)HLC80 2 0Srffl^T. «P*U.X 

<r>X'*>&. tea. ^mmt. Tmommmizmfezti* 



<0UtSfyH l>xh5xhJf^>-5y20 8»K.X 9 J- 
;l^3 5 6gB$riox, $ £>K7kl 8S5*5J:l/0 . 0 1 NO 

ztizx*). ?~T-<y?®mz%tz. &t>titzw.*6 
ox:mm*x'2nm\mtLxmm.^ft=h&* 950 

[0 044] <Xlz. zcr>i/ya-yuiSy (A) £r- 
^U^h'dfv-TnbVPh IM hdf^^^y (B) 2:8. 
4 7Q5 <8^^fl«jrai^OS*tt*A/B0»l 

0 ) s y*v>v ( C ) ( HJ&fr 21%, w- 

KSfg2 0nm) ^^^/^r^U^-yi-^y 

(»^k^ittjw) nm&ftmmx'm&ittf 1. ot% 

IXoizmtBL. ±Wmifi=>%\zti:hS. ; >*9 y-)V 
ft^«(D) ((D)^)tUZr(C 5 H 7 0 2 ) ( 

y7-mzttL3%mu-tZ>Z bizX 0. 
3— r -f y 7tm<i8MZfttz . Ztl* 1 B#P B 135c« Lfca 

[0045] <m&m2>9mmiizt$^x. (b>« 

7>tLTZr (C 5 H 7 0 2 ) 4 cO«^0CZr (OC 
4 H 9 ) 2 (C 5 H 7 0 2 ) 2 tjfiSlrt-ftJjW.J4|lit«li:H 

m<?Mftt:fTiX3-7- 4 yyttm<Mt:Wz. 

x\ zcov— T4 y?m®nm*m^. mm\tnm 
numx'mm&zimuz. 

<mmm 3 >mmm 1 izts^x s (D)^tuzr 

(C 5 H 7 0 2 ) 4 ^^i9lC:Ti (C 5 H 7 0 2 ) 4$"^JD-r 

*j2PttttiitMi tmmcomftzn^xzi-TjyT'tt 
w mmmi bmm^^mx-m^&iimLtz. 

[0046] <Htt0l4 >%ttM 1 ^fcV^T . ( D ) fig 
^•tLTZr (C 5 H 7 0 2 ) 4 c?5ft;t> 0 liZ (C 3 H 7 0) 2 

t i ( c 6 h 9 o 3 ) 2 imn-tz&fmmim 1 1 fmjw) 

<SatW5>SQfc«ltefcV^. (Dl^tLTZr 
(c 5 H 7 o 2 ) t <7)KhK>lzA 1 (C 5 H 7 o 2 ) sSrafebtrr 

hwummmi tmmn&m'n^xa-r- < yyn 

, >( , [ 00 4,7 ] <hm0ij 6 >mmm nza^x. 
xux?v;p, Bmit^xmrn. e@io-2 0nm) * 

tern tmmcmmm^x-z-T < yr&ffim*® 

1 fcRllW>#i£TSB^fcfl*Lfc. 
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<mm7>9mmitzti^x. < d > lx z r 

(C 5 H 7 0 2 ) 4 0«i?*)fc:Z r (OC 4 H 9 ) ( C 5 H 7 O 
t ) ( C 6 H 9 0 3 ) 2 SrSSJirt-4 1 t R«<0 

[0 048] <*ltW8>HJt«7(c»V»T, (D)jfc 
#kLT<OZr (OC 4 H 9 ) (C 5 H 7 0 2 ) (C 6 H 
9O3) 2 SrS*rj-x-f y^mzMtl 0%8SJn-rSJil 
*MiHSfc0iJ7 k H«o»f^*ff 3-f -f >-/«»£ 

<mmm 9 >mmm 8 v ^x . ( b ) sr- 

a»ofcJ20Mi. 3»J8 fc raatojgffcfcfrof 3-x -< 

®zm*>\ mmm 1 fcra«<oa^T&BiBi£fNHLfc. 

[00491 <HWJ1 0> (D) *#tLtZr (O 
C 4 H 9 ) 3 (C 6 H 7 0 2 ) 2 £^D^I>J^MifS*6l?'Jli: 

<5dfcWl 1> (D) J&frfc LTZrO (C 2 H 3 0 2 ) 2 

1 fcH«tcL-cff«Lfc3— f >rmm®»*. mm 
mi tmmizmmLtz. 

[0050] <Jfc«W>|ldfcW 1 Ki^T. £#3-7" 

mm&mzuxTcojjmx'wm l*. 

144 U 2 4B^f£KJR9fllU 

[0051] 



( U tt ) : M^q D n£ 1 N - N a O H ^SflStof 
m L 2 4 ttlHtttaR OtBLT. «tt L fctt. ii- 

■ex-mmmmzz-tK). mm^maxx/m^mm. m 
oittsisttsL. ar^mx-mmuz. 

[0052] 

O: l-2*<o«{i»i-r&*«. KlMBiSrL. 
A : <§#?S£U BHMrfliir. 
x : RMft. 

(#«MtW>4Mi*tt > : *H >B?£-S£4 (0.2c 

c ) msaKssTL. i3fflfts&, *n 

#U <6ttL"CKIfcfr4:Lfc. ZtitzHtiM (filmW 
/cm*)£J8»tU 1 2B*IBia<^ffl)l«!iI<0*fc:*«- 

Life. 

[0053] 

0:tt*RFffll (-0- ) 

o : 5 • isrr 

a : 5- *i~i 5° ar 

x: 15' S 

1 OOO0ffi«SI!) (If 100g/cm^ Xho- 
? 100mm) Stfi^fctCJO. mW^SrffoTt. 

[0054] 

o-.mmL. 

A : H&ff 1cm 2 S£ 0 

[*ii * 
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[0056] *i tc**i a sisfew i~9(iv^-m iusM i ^Jt^. ^s^tc J: h^m»<wfrm&. 
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[00 57] 



(51) Int. CI. 1 

C 0 9 D 5/16 
185/00 

(72)*hb# mm mx. 



FI f-73-K(##) 
C 0 9 D 5/16 
185/00 

F^-A(##) 4D075 CA34 CA38 DB01 DB13 DB31 
EB42 EC01 EC10 EC23 
4J038 DL021 DL031 DL051 DL071 
DL091 DL121 DM022 HA026 
HA166 HA216 HA446 KA04 
KA08 KA12 MA10 MA14 NA04 
NA05 NA06 
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